IMPORTANCE Sustainability practices by large corporations are increasingly important to reduce the environmental and social impacts of the business enterprise. The health care industry represents 18% of the US economy, employs more people than any other economic sector, and is responsible for 10% of US carbon emissions. The engagement of large health care delivery organizations in reporting sustainability efforts has not been previously assessed.
Introduction
Over the past 2 decades many large corporations have begun to acknowledge that they must hold themselves responsible and take measures to reduce the environmental degradation, pollution, climate change, and social disruption that results from their activities. This represents a major transformation in the business landscape that challenges the traditional model that corporations are responsible only to their shareholders without regard to the social and environmental consequences of their actions. At the same time, investors and other stakeholders, such as governments and consumers, are increasingly demanding transparency from corporate leadership about the social and environmental impacts of business operations.
To meet these demands many companies now publish annual reports detailing their efforts to measure, manage, and mitigate their environmental and social impacts. Commonly referred to in the business world as corporate social responsibility (CSR) reporting, these efforts are also known as sustainability reporting, nonfinancial reporting, integrated reporting, corporate citizenship reporting, triple bottom line reporting, and environmental, social, and governance reporting. Historically, these reports began as a platform to highlight corporate philanthropy but have evolved to include corporate performance on environmental measures (waste, water, and pollution) and on social impacts such as workforce well-being, diversity and equality practices, labor and management relations, human rights, and effects on local communities throughout the supply chain. For this article we refer to sustainability reporting to reference activities primarily in the environmental sphere and CSR to reflect a formal published report and/or activities that broaden efforts to include some degree of social impacts. Corporate social responsibility reports, which are currently voluntary in the United States and distinct from regulatory reporting or required US Securities and Exchange Commission corporate financial filings, have become the conventional format for companies to communicate performance on environmental, social, and governance issues and are now published by a majority of the largest publicly traded companies as well as many private and nonprofit companies. In 2016, 82% of S&P (Standard & Poor) 500 publicly traded companies published a CSR report compared with just 20% reported in 2011. 1 In 2015, 90% of the world's 250 largest companies published a CSR report. 2 The Centre for Sustainability and Excellence, a US-based sustainability management consulting firm, analyzed 550 North American companies and found 79% published a CSR report in 2015 and 2016. 3 In addition to preparing CSR reports, many large corporations signal their commitment to environmental sustainability by disclosing their carbon emissions to third-party accounting groups. In 2017, 70% of S&P 500 companies voluntarily reported their carbon emissions to the Carbon Disclosure Project, a UK-based nongovernmental organization operating a global disclosure system to help companies, cities, and governments report on and manage their carbon emissions; to date, more than 6000 companies from around the world have disclosed their carbon emissions. 4 More recently, pressure to report sustainability and corporate responsibility activities intensified in 2017 when Vanguard, the largest provider of mutual funds, with $4.5 trillion in assets, notified publicly traded companies seeking support that it wants full disclosure of all sustainability risks. In early 2018, BlackRock, the world's largest investor with $6.3 trillion under management, notified chief executive officers that it will no longer seek investments in companies that do not demonstrate CSR activities.
To standardize reporting across all economic sectors, a number of reporting frameworks have been developed and are now used by a majority of companies. One of the most common frameworks is promulgated by the Global Reporting Initiative (GRI), an independent standards organization that maintains a searchable database of CSR reports of companies from around the world. Despite increasing stakeholder pressure and the availability of frameworks, the sophistication, depth, transparency, and quality of sustainability and CSR reporting is still evolving. As such, the act of sharing sustainability information via websites or publishing a CSR report does not necessarily verify that a corporation is maximizing corporate citizenship efforts. The US health care delivery industry consumes vast resources, the majority of which become waste-nearly 7000 tons of hospital waste is created daily. 11 The health care delivery sector is responsible for 10% of all greenhouse gas emissions, 12% of acid rain, 10% of smog formation, and 9% of criteria air pollutants (ground-level ozone, particulate matter, carbon monoxide, lead, sulfur dioxide, and nitrogen dioxide), which leads to indirect health burdens commensurate with the 44 000 to 98 000 hospital deaths each year from preventable medical errors.
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Corporate social responsibility activities have been shown to provide a positive return on investment; enhance employee recruitment, retention, productivity, and well-being; and create positive consumer sentiment. 13 There is natural synergy between the mission of health care delivery, sustainability, and CSR activities. All seek to improve human well-being, the health care enterprise directly through the provision of medical care, sustainability by improving the environment, and CSR by including efforts to improve the social welfare of employees, consumers, and communities. The degree to which large health care corporations participate in the business trends to report on sustainability and/or CSR activities by publishing reports or by providing information via corporate websites is evaluated in this article.
Methods
Health care delivery companies were defined as companies that own and operate facilities providing direct patient care. Large health care delivery companies were defined by their inclusion on one of the following lists: 2016 Fortune 500, 9 S&P 500, 14 Forbes 100 Largest Charities, 15 report. A sustainability metric was considered to be mentioned if it included a quantity (pounds, gallons, British thermal units, etc), whether or not it was benchmarked or tracked over time. Mention of CO 2 was considered to be "yes" if emissions were noted as total emissions for the institution or goals in reduction were described numerically (without total emissions noted or report to the Carbon Disclosure Project). Mention of at least 1 sustainability metric was considered to be a proxy to help distinguish between a narrative in corporate materials that conveys support for sustainability concepts vs some evidence of actual or potential measurement and management of waste generation and energy use.
We individually analyzed in detail only the health care corporations on each list of large US corporations, since data for total CSR reporting was readily available via published reports or through search of publicly available databases. The total percentage of CSR reporting by all corporations on the 2016 S&P 500 was compiled and publicly reported by the Governance & Accountability Institute, Inc. 1 Reporting of CO 2 emissions by all corporations on the S&P 500 was compiled and published by the Carbon Disclosure Project. 20 The total percentage of sustainability reporting and CO 2 emissions disclosure by corporations on the 2016 Fortune 500 and 2016 Forbes 100 Largest Charities was compiled by CSRHub, the largest database of corporate social responsibility, environmental, and governance ratings and information worldwide. 21 Reporting of CSR in these databases included GRI as well as other reporting formats. For each list, percentages of health care corporations reporting sustainability activities ascertained by our analysis were compared with the total percentage of sustainability reporting for all corporations on each list as compiled by the mentioned firms.
Results
A total of 49 health care corporations were analyzed (10 appeared on >1 list but were analyzed only Efforts of CSR can yield a large positive return on investment. An examination of the potential cost savings that could be realized from application of best practices in energy and waste management for the US health care system estimated a return on investment of $5.4 billion over 5 years and $15 billion over 10 years. 22 Reduction of pollution and greenhouse gas emissions would also provide a cobenefit for human health by reducing disease burden and medical costs, all of which directly support the mission of health care.
published reports. Additionally, we searched only the GRI database for a published report and no other reporting frameworks, therefore possibly underestimating reporting by health care
corporations. Additionally, we directly assessed only health care corporations and not all corporations, relying instead on published reports and databases for overall reporting. Therefore, we may have overestimated or underestimated reporting by all corporations on each list. In the business world, many companies with robust CSR programs feature their reports prominently on the main corporate website. In our analysis we made the assumption that if it is not on the main website, it is of lower priority to corporate leadership. It was our judgment that inclusion on the main corporate website is a better indicator of the importance given to sustainability or CSR activities by corporate leadership whether or not a formal CSR report was identified; however, we did not test this assumption directly. Furthermore, we did not directly survey any corporation to ascertain attitudes, actual sustainability, and CSR activities as opposed to what they are reporting. We may give a false impression of inactivity or lack of corporate commitment to sustainability and CSR on the part of the health care delivery sector. In addition, the rapid pace of corporate mergers in the health care delivery sector, spurred by the transition to population-based medicine, may mean corporate leadership has not had time to gather and publish relevant sustainability or CSR information. It is also important to note that we focused primarily on environmental metrics for our analysis and not on broader social impacts (eg, employee well-being and human rights) that are also key components of CSR. Therefore, it is possible that we have underestimated efforts on social measures by health care
corporations. Additionally, we looked only at large economic entities and not midsize or small corporations and our analysis may not accurately reflect the totality of efforts by the health care delivery sector since many smaller entities may be engaged in and reporting on sustainability and/or CSR activities. Finally, this report is limited by the fact it is a descriptive assessment with no statistical analysis.
Conclusions
This study did not explore why health care corporations have lagged behind corporations in other economic sectors in adopting sustainability reporting. Further studies should evaluate to what degree this is associated with challenges such as slim operating margins, regulatory burdens, political uncertainty, evolving payment models, lack of familiarity with CSR, misperceptions about costeffectiveness, and a sentiment that charity status and the already substantial societal benefit of providing medical care exempt HCOs from CSR. Our analysis provides no information about the actual quality, depth, and impact of sustainability and/or CSR activities in any economic sector.
Despite the overall paucity of sustainability reporting in the health care sector, efforts to Despite these exemplars, the business world has substantially surpassed the health care delivery industry in responding to the demand for greater accountability for the environmental and social impacts of the enterprise by creating frameworks and metrics for measuring and reporting on sustainability and social responsibility. It is a business maxim that "you can't manage what you don't measure" and these readily available frameworks would help align the business of health care with its
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Environmental Sustainability and Corporate Social Responsibility Reporting by Large Health Care Organizations mission and create uniformity in reporting, providing greater accountability and better information for all stakeholders. The health care delivery sector has the opportunity to lead in sustainability and CSR-no other industry has a mission that approximates so closely the ultimate goal of all CSR activities-the protection of the environmental and social systems that protect and enhance human health and well-being. Furthermore, greater participation by the health care sector in sustainability efforts is consistent with the intent of the United Nations (UN) Global Compact and will advance attainment of the UN Sustainable Development Goals. The UN Global Compact, also called the world's largest corporate sustainability initiative, is an effort to enlist corporations worldwide to align their business strategies and operations with universal principles of human rights, labor, environment, and anticorruption. To date, more than 9500 companies from 160 countries in the developed and developing world are signatories to the UN Global Compact. A strong argument could be made that health care delivery corporations should align their operations with these goals.
Corporate social responsibility continues to evolve but it is not likely to be a passing fad. It is safe to say that no economic sector will be exempted from the expectation for good corporate citizenship; in this regard, health care corporations are part of the problem but critical to the solution. 
